ABSTRACT Introduction: Exposure to adversity in childhood has been shown to impact the development of children and increase their risk of poor early childhood mental health and chronic medical conditions in young children, and developing chronic diseases, mental health disorders, and substance abuse disorders as adults. The recognition of adverse childhood experiences (ACEs) and provision of behavioral-based interventions can help children build resilience. We implemented a screening method to help providers better assess patients' exposure to adversity. Our goal was to increase the screening for ACEs utilizing a standardized ACEs screening tool from 0% to 80% of children presenting for annual well-child visits within 1 year. Methods: We implemented a screening tool to determine a child's exposure to ACEs within our general pediatrics clinic. A variety of interventions, including resident, faculty, and staff-focused educational lectures, simulation, and process changes were performed to increase screening. Also, we surveyed resident physicians and faculty about their experiences with ACEs screening. Results: Over 1 year, we screened 1,206 patients for exposure to ACEs and increased screening from 0% to 60%. Provider comfort with discussing abuse with patients and familiarity with resources for children exposed to ACEs did not change significantly. Conclusions: Patients can successfully be screened in a resident-led, general pediatric clinic using a standardized ACEs screening tool. Such an approach can successfully identify patients with high-risk ACE scores. Additionally, education on and implementation of the tool may improve provider comfort with screening for
INTRODUCTION
Exposure to adversity in childhood has been shown to impact the development of children dramatically. [1] [2] [3] There is growing evidence that childhood adversity can lead to toxic stress, which is an overactivation of the stress response that can lead to physiological, cognitive, and even epigenetic changes in a growing body. 2, 4, 5 In 1998, Felitti et al 6 were the first to describe a dose-response relationship between childhood adversity and an increased risk of chronic diseases, mental health disorders, and substance abuse during adulthood. The coping skills and external support systems a child has in place to overcome stressors (resilience) is a protective mechanism against the negative consequences of toxic stress in childhood. 4, 5, [7] [8] [9] [10] Exposure to ACEs have also been linked with poor early childhood mental health and chronic medical conditions in young children. 11 Although there does not exist one single evidence-based treatment for exposure to ACEs, detecting childhood adversity and implementing supports, such as proven behavioral health intervention, can help children build resilience to combat the effects of these experiences. [7] [8] [9] [10] Nearly, 50% of our nation's children have been exposed to at least 1 ACE, and 12% have been exposed to 4 or more ACEs. 1 A successful method for identifying children and families exposed to adversity is necessary to support the development of resilience. However, only 4% of pediatricians report screening for all ACEs, with only 11%-26% reporting familiarity with the ACEs study. 12, 13 In our general pediatrics clinic, we struggled with identifying children at risk of experiencing adversity. Conversations about exposures were often challenging due to time constraint, and providers lacked a standardized way to quickly and accurately identify families with adversity, as seen as barriers in previous studies. 13 This project aimed to implement a standardized ACEs screening process during annual well-child visits, children ages 9 months through adolescence, with a goal of increasing screening rate from 0% in June 2017 to 80% by July 2018.
METHODS

Context
Johns Hopkins All Children's Hospital houses a robust outpatient general pediatrics clinic, conducting over 10,000 visits annually for patients from birth to 21 years of age. Our clinic is staffed by 5 attending physicians, 1 nurse practitioner, and 36 pediatric residents. Seventy-five percent of patients have public insurance. Our improvement team was composed of clinic providers: 5 pediatric residents, 1 chief resident, and 1 attending physician.
Residents and faculty were surveyed before the initiative to better understand potential barriers to the implementation of ACEs screening ( Table 1 ). The survey was modified from its previously published version to increase the precision of the results by including 5 responses instead of 3 on the Likert scale.
14 We distributed both presurveys and postsurveys via email, and we sent reminder emails to complete the survey 2 and 4 weeks after the initial distribution. As the initiative occurred over different academic years, only the trainees who were present from the beginning through the completion of the initiative were surveyed (n = 24). We also discussed the barriers to implementation with medical assistants, nurses, patient care technicians, and administrative personnel. The most significant barriers identified were lack of knowledge and exposure to childhood adversity and insufficient time for the families to complete a screening tool (Fig. 1) .
Our pediatric practice routinely asks patients to complete other forms such as developmental and oral health screens. These are given at check-in and are ideally completed as the family waits for their appointment. But often these forms are incomplete at the time of the visit and may not be finished by the time the patient finishes with their appointment.
The Johns Hopkins All Children's Hospital internal quality improvement committee determined that this initiative was quality improvement research and not human subject research. Thus, review and approval by the institutional review board were not required.
Interventions
We developed a multipronged approach to improve screening for ACEs. First, we selected a screening tool developed by the Center for Youth Wellness. 15 It is a screening tool that assesses exposure to the original 10 ACEs described by Felitti et al, 6 but also to other childhood stressors including having life-threatening illnesses, exposure to harassment or bullying, living in foster care, and separation from a caregiver due to deportation or immigration. In children younger than 12 years of age, the screen addresses 7 additional adversities and is completed by the parent or caregiver. 15 In children 12 years of age or older, the screen examines 9 additional adversities. The patient completed the form in the presence of their parent or guardian. Families receive this form, available in English and Spanish, in a patient packet at check-in with instructions to complete it before their visit. This form does not identify the individual ACEs experience, but instead asks the caregiver or the patient to calculate a cumulative score (ACE score) and report this in the box provided. As a result, the provider only receives a total score during the visit, not a child's individual adverse experiences. Next, we developed an electronic form to record a child's ACE score in the electronic medical record with the help from our institutional health informatics team. This intervention allowed for tracking of ACE scores for a child over time.
Last, we developed a detailed process map ( Fig. 2 ) to ensure a shared mental model with other staff and providers of how the screening tool was to be administered and utilized as part of the clinical encounter. This information, and background information about ACEs, was shared through email before the initiation of the screening.
Support for children who screened positive for the at-risk level of adversity (score of 4 or more) 6 was provided via a handout of information and support services in our surrounding community. Information on this handout included psychological and therapy resources, and public assistance programs. This handout was available within the electronic medical record to be included with the after-visit summary. We also placed hard copies in our resident workroom. Referral to mental health providers was provided for interested families. Our complex care coordinator also visited with families of at-risk patients to determine if they needed additional services and to coordinate follow-up with our clinic. If a patient did not score at-risk, but in reviewing the form with the families additional history revealed a concern for unsafe situations such as abuse, we made appropriate referrals. Furthermore, regardless of a child's score, providers asked if there were any questions or concerns about the form. They answered any clarifying questions and provided counseling on ACE exposure if needed.
The initiative took place from July 2017 to July 2018. Because children attend multiple well-child visits in the first 3 years of life, we screen children at 9, 24, 36 months, and annually after that. These time points were chosen to minimize the number of other screens and vaccinations administered simultaneously. A summary of interventions during the initiative can be found in Table 2 . Notably, residents and faculty were exposed to ACEs educational activities during a resident-led advocacy event in March 2017. One month following the start of the initiative, residents and faculty attended an hour-long educational seminar providing background information on ACEs and the procedures for screening for ACEs in the clinic. Clinic staff also attended an hour-long educational seminar.
Providers continued to express discomfort with discussing ACEs with patients and their families during informal in-person feedback sessions. To address this discomfort, we designed a simulation experience where resident providers discussed the results of an at-risk ACE screen score with a standardized caregiver. Residents were tasked with discussing the importance of ACEs screening, disclosing the results, and further assessing what services the simulated child may require. Once the simulation was complete, residents debriefed their experience using concepts of advocacy-inquiry debriefing. 16 This simulation experience is now part of the annual curriculum within our residency program.
Five months into our screening initiative, we distributed an email update to our residents and faculty providing baseline data and a reminder of the importance of the screening process.
The time required to complete the screens was identified as a large barrier postimplementation. Our providers did not always have the completed screens to review before the start of the visit. If forms were incomplete, it was difficult to know if a child had been exposed to adversity. If forms were not completed until after the visit, clinicians could not provide counseling and the supportive services that would benefit the child. To address this barrier, we created a sheet that was placed on top of the screening packet that read "To expedite your appointment; please fill out the attached paperwork and place in the bin outside of your exam room. This will let your provider know you are ready to be seen."
We provided an additional presentation and update to our residents and faculty 8 months into the initiative. At this time, we reviewed ACEs and their impact on the health and well-being of patients and also answered questions and concerns about the current screening process.
Measures
Our primary outcome measure was the percentage of ACE screens completed. Comparing the number of completed screens to the number of well-child visits allowed us to calculate the percent of children screened every month. After discussion among the initiative committee, we decided that due to the importance and potential implications of the ACEs screen, 80% completion rate Fig. 2 . The process map utilized in screening patients. Patients would receive the screen during check-in with our office staff. The family would then fill out the screen before or in the process of being put in a clinic room. The provider would then review the screen during the patient encounter and if not completed would ask the family to complete the document. If a patient had an ACE score of 4 or more, the provider would provide counseling, resource handout, and make appropriate referrals. If needed, the follow-up would be scheduled. The screen would then be transcribed into the electronic health record for review before the next visit. EMR.
was an attainable and reasonable goal. Additionally, we monitored the duration of the 3-year well-child visit as a balancing measure. As a secondary outcome measure, we assessed resident and attending physician comfort with and understanding of ACEs utilizing the Likert survey given before the start of the initiative.
Data Collection and Analysis
Upon completion and documentation of the visit, we collected the paper screens in a bin in the resident workroom. The team collected these monthly. Additionally, we extracted information on the total number of well-child visits from the electronic medical record utilizing age and appointment type as identifiers. Information with regards to the average duration of the 3-year well-child visit (time from check-in to check-out) was extracted from the electronic medical record starting 7 months before the initiation of the screening tool to provide baseline data.
The percentage of survey completion out of eligible patients seen for well-child visits was plotted on a run chart (Fig. 3) and monitored monthly throughout the initiative. Nonrandom variation was assessed using previously accepted methodology. 17 Descriptive statistics were utilized to describe resident and attending physician understanding and comfort with ACEs. Responses of 4/5 or 5/5 were considered positive responses, whereas responses of 1/5 or 2/5 were considered negative; responses of 3/5 were neutral. Preinitiative and postinitiative resident response scores and visit times for the 3-year well-child visit were compared using a 2-sided nonparametric Wilcoxon rank-sum test. We could not compare faculty responses due to an insufficient response during the postinitiative responses. The level of statistical significance for all comparisons was an alpha of 0.05.
RESULTS
ACE Screen Completion
Over the 12-month initiative, we successfully screened 1,206 of 2,569 eligible patients for ACEs. The month following the implementation of the screening, we screened 40.8% (97/238) of patients. Although there was an initial drop-off the following month, with the addition of in-person education and training, we noticed incremental and steady increases in the percentage of patients screened. There was no significant improvement in the percent of patients screened with the change in process or with the last informational conference and email update. However, near the end of data collection, we screened 60% (60/100) of eligible patients, which is below our goal of 80%. Throughout the year, we screened 50.6% of children under 12 years of age (n = 955) and 36.9% of children 12 years of age or older (n = 251).
Resident and Attending Surveys
The response rates before intervention were 46% (11/24) for residents and 100% (5/5) for faculty; postintervention response rates were 42% (10/24) for residents and 60% (3/5) for faculty. Median scores and interquartile ranges for resident and faculty responses before and after the intervention are listed in Table 1 . There was no statistically significant change in survey scores before and after the initiative.
Balancing Measure
The average length of the 3-year well-child visit was 79 min before the initiation of ACEs screening (total visits = 110). Immediately following the initiation of the screening, the average length of the visit was 83 min (total visits = 29). At the end of the initiative (March 28, 2018-July 11, 2018), the average length of the 3-year well-child visit was 75 min (total visits = 69). A 2-sample t test was performed and was insignificant for variance between these means (P > 0.05).
ACE Scores
The average total ACE score of our patients was 0.91 (range 0-15) (Fig. 4) . Twelve percent of patients (149/1,206) had a high-risk score of 4 or more ACEs. Create a form within electronic health record to track ACEs data. July 11, 2017 Begin screening process with introductory email to faculty and staff that includes background information and process map. August 24, 2017
Informational conference given to residents and faculty providing background information on ACEs discussing screening process for well-child visits. September 19, 2017 Informational conference given to clinic staff providing background information on ACEs discussing screening process for well-child visits. September 29, 2017
Simulation experience for residents. A standardized patient reported having a high ACE score on the screen used in the clinic. Residents practiced having conversations with the patient about the ACE score and provided counseling and resources. These encounters were viewed and critiqued by other residents and faculty. December 4, 2017 An email reminder of the ACEs screening process was sent to residents and faculty. In this, information was included about how many screens had been completed and information about the trends seen in patient ACE scores. February 19, 2018 Clipboards with screens provided at check-in had a new face sheet encouraging families to fill out all paperwork before the start of the encounter. March 28, 2018
An additional conference was given to residents and faculty about childhood adversity. At the end of this lecture, information about our clinic ACE scores was shared, and a reminder of the screening process. July 11, 2018 End of initiative.
DISCUSSION
Over 1 year, we implemented screening for ACEs and had steady incremental increases in the proportion of children screened. After the data collection, we were screening 60% of children presenting for well-child visits. This result was below our targeted goal of 80%. With the initiation of this screen, we have been able to identify multiple at-risk children and provide resources including mental health referrals, information on community resources, and follow-up with our complex care coordinator. Approximately, 12% of our patients had a high-risk score of 4 or more ACEs, which is consistent with previous studies. 3, 6, 18, 19 As children who experience adversity are at risk of long-term health consequences, identifying them early and intervening can potentially have a significant impact on their overall well-being. Additionally, with this screening tool, we can track a child's exposure to adversity over time and, as their exposure increases, provide needed resources.
Housing this initiative in a resident continuity clinic allowed our learners to have hands-on experiences with screening and treating children with exposure to stressors. Residents and faculty reported that including a patient's history of physical, emotional, and sexual abuse is "extremely important." However, the initiative did not result in a significant change in provider familiarity with the scientific findings of the ACEs study or self-reported comfort level with discussing abuse with patients. Future interventions with more frequent educational sessions and a more robust simulation curriculum may result in more significant improvements.
Our approach had several limitations that likely contributed to not meeting our goal of screening 80% of eligible patients during this initial initiative. There were some families that they were uncomfortable filling out the form and did not want to disclose this personal information. One family threatened to leave the practice over the form as they felt it was too invasive. We mitigated this situation by counseling the family that form completion was optional, and we provided information with regards to why we ask families to provide this information. Although we did have multiple educational sessions for our providers and staff, we did not target our families for any educational interventions, which may have increased screening compliance and possibly prevented situations where families feel uncomfortable with filling out the screening form. As we discuss possible further interventions, one thought is to provide literature in our exam rooms that discuss ACEs and their impact on child health or find other avenues, such as our hospital's social media platform, to provide this information. Perhaps, targeting our teen patient population through this platform or others could also help improve form completion within this age group, as adolescents did have lower completion rates as compared with younger patients.
Furthermore, assessing parental perceptions may also benefit the future of this effort. Additionally, form fatigue can occur when families are asked to fill out multiple forms before the initiation of a visit. Although we did strategically attempt to target well-child visits that had fewer screens, it is difficult to mitigate this limitation completely. The limited time within a clinic visit can also impact the completion of the form by patients and/ or family members. Perhaps, finding a way for families to complete the screening before their appointment day, either through an online patient portal or via email, may help with completion. Although there was no significant increase in the duration of a well-child visit before and after the initiation of the screen, the perceived time constraints by both providers and families could have affected screening rates.
Third, the way clinic staff processed the form following a visit varied. In some instances, the medical assistants would input the information into the electronic record, whereas in other cases, providers would type the information into their note without placing it in the electronic form. Although completed screens were to be put in a collection bin, there were times the form was lost or thrown out. Therefore, the number of screens administered may have been higher than what was calculated, as we utilized returned forms to track completion. Our future efforts will aim to standardize the scoring and recording process. Also, many of our interventions were focused on education of staff and providers, which is not sustainable with new residents, faculty, or staff members. We have implemented annual curricula within the residency program to help combat this from a provider standpoint. However, more work needs to be done to ensure that this knowledge is not lost with faculty and staff turnover. 
CONCLUSIONS
ACEs dramatically impact a child's overall health and well-being. [1] [2] [3] However, recognizing children exposed to adversity can be difficult for providers. Our resident-lead team implemented a screening tool within a pediatric resident continuity clinic and has been successful in incrementally increasing the number of patients screened utilizing multiple provider and staff-centered educational sessions. Although there is still growth potential for this initiative, we feel the initiation of screening has positively impacted providers and allowed us to provide at-risk patients with needed resources. With the implementation of ACEs screening, we can utilize this information to understand the effect of ACEs on childhood health better, and provide additional resources to support our at-risk patients.
